INTRODUCTION {#sec1-1}
============

The term "microbiome" defines the collective genome of all commensal, symbiotic, and pathogenic microbes living in the human body. The healthy intestinal and skin microbiota is an ecological community of trillions of microorganisms containing viruses, bacteria, archaea, and fungi that share human body space.\[[@ref1][@ref2]\] Among them are not only commensal and symbiotic organisms occurring on the skin, mouth, gastrointestinal tract, and in the respiratory and urinary tracts but also those that cause pathological conditions. The composition of microbiota in the gut and skin is influenced by many factors such as the stage of life, nutrition, lifestyle, and gender.\[[@ref3]\]

GUT MICROBIOTA AND IMMUNE SYSTEM {#sec1-2}
================================

In the past few years, several scientific papers have demonstrated an implication of microbiota in many immune-mediated diseases, for example, diabetes, Crohn\'s disease, ulcerative colitis, and multiple sclerosis. The interpretation and exploration of such findings occurring in many studies published recently are a subject of much debate now. The prevalence of autoimmune diseases is growing, especially in Western countries, affecting majorly women.\[[@ref4][@ref5]\] It has been considered that modern era lifestyle can influence the normal flora composition effecting in deregulation of the immune system. The alterations in the proportion of gut microbiota have emerged as potential immunomodulators with the capacity to induce physiologic as well as pathologic immune responses against the human body, causing inflammation and destruction of tissues or organs. Imbalances in the gut microbiota, described as dysbiosis, may trigger several disorders through the manipulation of activity of T-cells that are both near to and distant from the site of their induction.\[[@ref6]\] Particular bacteria inhabiting defined niches transmit distinct signals and may affect functions of innate and adaptive immune system. Thus microbiome may effect in distal to the site of colonization systemic process. Culturing and characterization of human commensal bacteria gave the possibility to assess their influence on the host\'s immune system as well as provide new tools for defining which cell types and signaling tracks are relevant for inducing of the distinct immune responses. A valuable advance was the identification of immunoglobulin A (IgA)-coated gut bacteria in humans, which provides an idea of the bacteria that can be sensed by the cells of the adaptive immune system. This investigation enables a comparison of species of bacteria that elicit T-cell-dependent and T-cell-independent IgA-mediated responses in the host\'s immune system.\[[@ref7][@ref8][@ref9]\] Mucosal IgA is secreted across the epithelium which binds to the immunoglobulin receptor. IgA can bind to microbes, several components of diet or antigens in the lumen of the intestine. As the result of this process is a formation of IgA-coated elements which prevent direct interaction with host\'s immune system. Thus, it controls the genes\' expression by intestinal microbes as well as it can provide a physical barrier. Notably, gut microbiome affects the accumulation of cells that may express IgA and both the level and the diversity of IgA in the lumen.\[[@ref3]\]

SKIN MICROBIOTA AND IMMUNE SYSTEM {#sec1-3}
=================================

The microbiota influences the differentiation of adaptive immune cells not only in the gut but also in the skin. Although immunological communication occurs between mucosal tissues such as the intestine and the lung or the nasopharynx, it seems to be specific for compartment immunological regulation in the skin.\[[@ref8][@ref9][@ref10]\] A study suggested that Th17 cells in the skin are affected by the skin microbiota independently of gut microbiota. The production of interleukin (IL)-17A by T-cells in the skin requires the expression of IL1R but not IL23R, in contrast to the requirements of Th17 cells in the gut and in line with compartment-specific mechanism for T-cell regulation. This condition might be caused by different types of challenges that skin and mucosal sites are faced with, which effect in the requirement of distinct pathways to control their local immune responses.\[[@ref11][@ref12][@ref13]\]

GUT--SKIN AXIS? {#sec1-4}
===============

On the other hand, some studies suggest that the intestinal microbiome\'s influence extends beyond the gut and thus contributes to the function and dysfunction of distant organ system.\[[@ref12]\] In this ever-expanding field, scientists are exploring how the local microbiome influences immunity at distal sites such as skin, clarifying the existence of "gut--skin axis."\[[@ref14][@ref15]\] It is still undiscovered whether the altered composition of gut microbiota may precede the development of the skin disease, and thereby shift the immune system, disrupting the gut epithelial barrier. On the other hand, it has been considered whether skin and gut microbiome are autonomous and independent from each other. Skin as a physical barrier constantly interacting with external factors such as solar irradiation, grades of humidity or dryness, and microorganisms might influence integrity, homeostasis, and the composition of skin microbiota.\[[@ref13]\] These factors may lead to the skin dysbiosis and thus contribute to the disruption of immune homeostasis in the skin and promote the development of diverse skin diseases regardless of gut microbiome.

COMPLEX AND UNEXPLORED PATHOPHYSIOLOGY OF ALOPECIA AREATA AND NEW PERSPECTIVES {#sec1-5}
==============================================================================

Alopecia areata (AA) is a dermatologic disorder occurring in the population at a frequency of 0.1%--0.2%, which causes hair loss in most cases resistant to treatment. The disease negatively influences the shaping of the body\'s image and self-esteem, which makes an important role in the process of socialization, causing in many cases inefficient functioning in the social environment and decreased quality of life.\[[@ref16]\] The etiology and precise pathomechanism of AA is speculative \[[Table 1](#T1){ref-type="table"}\]. There are some clinical and experimental evidences indicating that AA is the demonstration of autoimmune attack against hair follicles which causes an inflammatory condition of the hair follicle.\[[@ref17][@ref18]\] The autoimmunity is the defect in immune tolerance, resulting in the production and proliferation of autoreactive T-cells and antibodies. The factors that may implicate such an autoimmunity in AA, however, remain still unknown.\[[@ref19][@ref20]\] Despite more and more evidences demonstrate that human microbiome plays a key role in human health and diseases, to the best of our knowledge, no study has been conducted to analyze an implication of microbiome in the pathogenesis of AA. There is only one case report describing hair growth in two patients suffering from AA after fecal microbiota transplant, which may suggest the potential role of gut microbiota in the disease mechanism.\[[@ref21]\] Undoubtedly, there is a need to performing a study which might explain the involvement of gut and skin microbiota in the unclear pathogenesis of AA, which leads to alternative treatment options for numerous patients suffering from current treatment limitations \[[Figure 1](#F1){ref-type="fig"}\]. Simultaneous analysis of both gut and skin microbiome in patients with AA will provide an exceptional insight if observed autoimmunity in AA is caused from the "inside" (gut--skin axis) or from the "outside" (skin).

###### 

Recently explored etiopathology of alopecia areata

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Category                                            Factors                                                                                                                                                                    References
  --------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------
  Loss of immune privilege and immune dysregulation   Increased secretion of TNFα, IL 15 that activate target immune cells via the Janus kinase-signal transducer and activator of transcription (JAK-STAT) signaling pathway\   [@ref16], [@ref17], [@ref18], [@ref22], [@ref23]
                                                      Supressed function of regulatory T cells and promoted proliferation of natural killer cells and T cells                                                                    

  Genetic predisposition\                             HLA-DQB1\*03\                                                                                                                                                              [@ref18], [@ref22], [@ref24], [@ref25], [@ref26]
  (selected alopecia areata associated genes)         ACOXL/BCL2L11 -- proteins regulating apoptosis\                                                                                                                            
                                                      GARP (LRRC32) -- connected with activated Tregs\                                                                                                                           
                                                      TNF (inflammatory cytokine)\                                                                                                                                               
                                                      IL13 (Th2 cytokine)\                                                                                                                                                       
                                                      TNFSF4 (OX40 ligand regulating T cell activation)\                                                                                                                         
                                                      THADA (thyroid adenoma associated protein)\                                                                                                                                
                                                      FASLG (FAS ligand controlling apoptosis)                                                                                                                                   

  Vitamines and hormones                              Retinoic acid\                                                                                                                                                             [@ref18], [@ref22], [@ref27]
                                                      Vitamin D\                                                                                                                                                                 
                                                      PTH\                                                                                                                                                                       
                                                      Stress hormones                                                                                                                                                            

  Emotional stress                                    Childhood trauma\                                                                                                                                                          [@ref22], [@ref28]
                                                      Total lifetime traumatic events                                                                                                                                            

  Other                                               Infections\                                                                                                                                                                [@ref18], [@ref22], [@ref29]
                                                      Drugs\                                                                                                                                                                     
                                                      Vaccinations\                                                                                                                                                              
                                                      Diet                                                                                                                                                                       
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

![What\'s new in etiopathology of alopecia areata -- possible role of skin and gut microbiome](IJT-11-185-g001){#F1}

CONCLUSION {#sec1-6}
==========

The proper understanding of the role of skin and gut microbiome might be undoubtedly a novel insight at the still unexplored pathophysiology of AA. Explanation of mechanisms that distinguish between physiologic and pathogenic microbiome--host interactions might identify therapeutic targets for preventing or modulating that disease. Therapeutic microbiome manipulation might represent an innovative treatment option for AA and undoubtedly has to be an important subject for future research regarding the important role of these dermatologic diseaseS in the abnormal process of socialization, decreasing the quality of life.
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